Tumour tissue monitoring during photodynamic and hyperthermic treatment using bioimpedance spectroscopy.
Electrical bioimpedance spectroscopy is a fast and relatively easily applicable method for tissue characterization. In the frequency range up to 10 MHz, current conduction through tissue is mainly determined by tissue structure, i.e. the extra- and intra-cellular compartments and the insulating cell membranes. Therefore, changes in the extra- and intra-cellular fluid volumes are reflected in the impedance spectra. Investigations of tumours (DS sarcoma, implanted on the hind foot dorsum of rats) during treatment with localized hyperthermia (HT), photodynamic therapy (PDT) and the combination of these two components were carried out using impedance spectroscopy in the frequency range of 37 Hz to 3.7 MHz. Data collected reveal totally different, but characteristic, behaviour patterns for the three treatments. HT caused a slow increase in conductance at high frequencies (G(HF)) and in the extracellular space index (ECSI), indicating an increase in extracellular fluid volume and in total fluid content. With PDT, G(HF) increased immediately upon commencement of irradiation and was accompanied by a distinct decrease in ECSI, indicating the development of a pronounced intracellular oedema.